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CHAPTER 3 
METHODOLOGY 
 
3.1 Introduction 
More detail about the method to conduct in this research on optimization of bleaching earth and  
extraction of Free Fatty Acid(FFA) in palm oil refinery process.  
3.2 Operational Conditions 
Based on preliminary studies through surveys and literature it is found that the optimal operating 
conditions for a typical configuration of palm oil refinery are identified as per shown in Table 
3.1 below; 
Table 3.1 : Operational Condition 
Parameter  Operating condition  
Temperature  100°C 
Pressure  Vacuum (50 torr) 
Contact time  30 minutes 
3.3 Quality Checking Parameters 
Parameters that are usually being checked either it is on daily basis, weekly basis or monthly 
basis. The parameters are (Siew et al., 1995); 
(i)Free Fatty Acid (FFA) content 
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(ii)Moisture Content 
(iii)Deterioration of Bleach ability Index (DOBI) value 
The ranges are identified based on the maximum acceptable and allowable values used by the 
refiners as Table 3.2 ; 
Table 3.2: Ranges of Parameter 
 
But, for this research, we only focus on FFA content varying with different dosage of acid and 
bleaching earth, contact time and temperature. 
3.4 Materials and methods 
3.4.1 Raw material 
Crude palm oil (CPO) can be found from any source. For this experiment, CPO sample has 
been collected from Kilang Swit LCSB Lepar. 
3.4.2 Chemical and equipment 
Chemicals : Phosphoric acid (H3O4) 
        : Sodium hydroxide (NaOH) 
    : Bentonite (bleaching earth) (Al2H2o12Si4) 
   : Crude palm oil (CPO) 
   : Ethanol 
   : Phenolphthalein  
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Equipment : Vacuum pressure indicator 
: Rotavapor unit  
: Filter paper 
: Thermometer 
: 250 ml conical flask  
: Magnetic stirrer with heater   
: Tripod stand  
: Volumetric flask 
Physical refinery equipment in plant  
: Continuous bleacher 
: Column  
: Crude distillation unit tank   
: Vacuum pump 
: Mixer   
: Heat exchanger  
: Cooling unit 
: Earth tank   
: Barometric condenser 
: Earth-oil pump 
: Earth dosing unit 
 
